We have compared the expression of CD2, CD11a/CD18, CD44, and CD58 on a3 and ,3
INTRODUCTION
Adhesion molecules are crucial for mature T-cell function and they have also been implicated in T-cell ontogeny and differentiation (Hogg and Landis, 1993 ; Janeway Jr. and Golstein, 1993) . Studies on human thymocytes have suggested that interaction of the adhesion molecule CD2 with its ligand CD58 is necessary for interleukin-2-receptor expression, and hence T-cell expansion, prior to surface CD3 and TCR expression (Reinherz, 1985) . In addition, studies using murine fetal thymic organ cultures and transgenic mice have demonstrated a potential role for the adhesion molecule, CD11a/ CD18 in a T-cell differentiation (Fine and Kruis- beek, 1991) and negative selection (Carlow et al., *Corresponding author. 1992 ). The addition of anti-CD11a/CD18 or anti-ICAM-1 antibodies markedly impairs the progression of CD4-CD8-cells to CD4 /CD8 (Fine and Kruisbeek, 1991) and deletion of CD4 CD8 thymocytes can be inhibited by anti-CD11a/CD18 monoclonal antibodies and partially inhibited by anti-ICAM-1 monoclonal antibodies (Carlow et al., 1992) . A role for such molecules on "/3 T cells has yet to be established.
The adhesion-molecule profile of T cells has also been linked to the naive and memory status of these cells. Naive oc T lymphocytes express low levels of adhesion molecules. Shortly after antigenic stimulation, both CD4 and CD8 subsets express increased levels of adhesion molecules, which may persist after the stimulated lymphocytes have reverted to the resting state, and possibly last for the life of the memory cell (Sanders et al., 1988; 200 D.A. WITHERDEN et al. Cerottini and MacDonald, 1989; Shimizu et al., 1990 Although it has been known for over 30 years that the thymus is responsible for the initial formation and maintenance of the peripheral T-cell pool (Miller, 1961 (Miller, , 1991 , little is known about the expression of adhesion molecules on T cells as they leave the thymus, although it has been shown that murine recent thymic emigrants included both CD44 and CD44-cells (Kelly and Scollay, 1990) . In order to understand better the regulatory mechanisms controlling adhesion-molecule expression on T cells during developmental (Pearson et al., 1976; Cahill and Trnka, 1980; Kimpton et al., 1994 (Hein and Dudler, 1993) and thymic export of 7 T cells increases during gestation to around 40% of all emigrants at 3 months of age (Witherden et al., 1994c) .
Export of T cells from the murine thymus has been studied extensively by Scollay and colleagues (Scollay et al., 1980 (Scollay et al., , 1984a (Scollay et al., , 1984b Scollay, 1982) . It has been shown that in mice and other species, the thymus exports about 1% of thymocytes per day (Scollay et al., 1980; Miyasaka et al., 1988 Miyasaka et al., , 1990 Witherden et al., 1994c) and that there are marked changes in the export of z3 and 7 T cells from the thymus during fetal development and after birth (Witherden et al., 1994c) . Furthermore, postthymic maturation of CD45RA and L-selectin expression on thymic emigrants, which appeared to be antigen-independent, has also been shown to occur in both fetal and postnatal animals (Witherden et al., 1994a (Witherden et al., , 1994b (Mackay et al., 1990; Picker and Butcher, 1992; Mackay, 1993a Mackay, , 1993b Picker et al., 1993a Picker et al., , 1993b (Reinherz, 1985) . Whereas the majority of both fetal and postnatal J3 thymic emigrants expressed CD2, most ? emigrants in the experiments reported here were CD2-. Although previous reports have described a lack of CD2 expression by 3 T cells (Mackay et al., 1988a; Giegerich et al., 1989) CD2 is also believed to play a crucial role as a coreceptor involved in inside-out signaling resulting in increased adhesion between the T lymphocyte and the antigen-bearing cell in both antigen-specific and antigen-independent lymphocyte activation (Collins et al., 1994 (Mackay et al., 1988a; Giegerich et al., 1989) . This suggests that there may be down-regulation of CD2 on 0t T cells upon emigration from the thymus followed by up-regulation as these cells progress into the mature peripheral T-cell pool.
CD58 is thought to mediate intercellular adhesion of CD58 cells with thymocytes, natural killer cells, and mature 0 T lymphocytes in its role as the ligand for CD2, and its expression is up-regulated on memory cells (Springer, 1990 (Fine and Kruisbeek, 1991; Carlow et al., 1992 Miyasaka, 1994) . In humans, CD44 is expressed at uniformly low levels on naive T cells (Picker et al., 1990) , whereas memory T cells in both mice and humans have been shown to express higher levels of CD44 than their naive counterparts (Budd et al., 1987; Sanders et al., 1988 Intrathymic Injection of FITC For injection of FITC into the fetal thymus, the uterus was exteriorized and the fetus exposed according to the procedure described previously (Smeaton, et al., 1969) . The head and neck of the fetus were then delivered through an incision in the uterus. From this point, the procedures for exposing the thymus and the intrathymic injection of FITC were essentially the same for both fetal and postnatal animals. A midline incision was made in the neck of the fetus or the lamb and the cervical thymus exposed after blunt dissection of the overlying tissue. A small biopsy of thymus was taken for phenotypic analysis. An aqueous solution of FITC, at 500 gg/ml, was then heated to 37C and injected at multiple sites directly into the thymus, essentially according to the technique described previously for the adult murine thymus (Weissman, 1967; Scollay et al., 1980 (H(inig, 1985; Maddox et al., 1985; Mackay et al., 1988a; 1988c; 1990; 1992) . For two colour immunofluorescence staining, the mAb to CD4, CD8, and the ,/5 TCR were used as purified proteins conjugated to biotin (Goding, 1986 
Statistical Analysis
The percentage of each subset was compared between age groups and between lymphocyte sources using a one-way analysis of variance. Those showing variation were then compared using an unpaired Student's t-test (Glantz, 1987 
